The objective structured clinical examination (OSCE) is a method of testing that uses standardized participants (SPs) to measure the clinical competence of students and focuses on observable behaviors to determine outcomes. Standardized participants act as patients or other health care providers in a standardized encounter to assess student performance. Faculty members typically serve as graders for pharmacy-based OSCEs. Standardized participant actors can accurately and reliably assess student performance. [1] [2] [3] [4] [5] The National Board of Medical Examiners now requires an OSCE as part of medical licensure, utilizing SPs as graders. 1, 4, 5 Although this method of assessment provides information difficult to obtain through traditional pencil-andpaper tests, it requires considerable financial resources and faculty time. A 3-case OSCE for approximately 80 students, with 10 minutes for preparation and 10 minutes for the encounter, takes approximately 7 hours to administer, with 9 examination rooms operating simultaneously. This involves a minimum of 9 real-time graders for the entire 7-hour testing period. By having SPs assess student performance, faculty graders would not be needed during the examination. This would make the examinations less costly and less time intensive for the faculty members. The objective of this study was to determine the reliability of using SPs as both actors and real-time graders for a therapeutics final examination using the OSCE format by comparing SP checklist scoring and examination standard setting to that of faculty members.
OSCE Case Development and Description
The application of the OSCE methodology at our institution has been previously described in great detail. 6, 7 Case content was determined by carefully defining the specific practice competencies for each module of Therapeutics I. Cases were written by course instructors and the content was validated by external reviewers. The cases were written to assess the course objectives and specifically evaluated the students' abilities to evaluate laboratory findings, counsel a patient regarding nonpharmacologic and pharmacologic therapy, and make recommendations to another health care provider regarding pharmacotherapy, such as drug selection and monitoring. The cases were also designed to assess communication skills, including empathy and confidence.
Each case included directions to the student, directions to the SP, and performance criteria for evaluating student performance. The performance criteria were provided in the form of dichotomous checklists for both therapeutic and communication skills. The 5 to 8 therapeutic checklist items were individualized to each case, while the same 4 communication items were used for all cases. The communication items consisted of the following: "Student introduces self," "Student provides information with confidence," "Student is sensitive to the patient/situation," and "Student asks SP if he/she has any further questions." Standardized participants acting as patients were laypersons who had served as SPs for other OSCEs for the Colleges of Medicine, Pharmacy, Nursing, and/or health-related professions. Standardized participants acting as physicians were senior medical students. All SPs attended 2 training sessions prior to the examination. Case-naive pharmacy practice residents served as mock pharmacy students for SP training. The author of the case, faculty members familiar with SP training, and professional SP staff participated in the training of the SPs.
OSCE Examination Procedure
The Clinical Skills Center has 10 examination rooms, with audio and video access to all rooms from a central location in the facility. Nine examination rooms with 3 sets of cases conducted simultaneously accommodated groups of up to 18 students in 60-minute blocks of time that ran consecutively. Students were assigned to either the morning or afternoon examination. The examinations consisted of 3 SP cases in the areas of cardiovascular and gastrointestinal disorders. The content of the examinations was designed so that the topics and the SP types used for each OSCE weighted material appropriately. For each case, students were allowed 10 minutes for preparation and 10 minutes for the clinical encounter. College of Pharmacy faculty members and SPs graded student performance in real time in the Clinical Skills Center. All clinical encounters were videotaped.
Standard Setting Procedure
As previously described, the borderline procedure was used to determine the passing score for the morning and afternoon SP sections of the final examination. 7 For the borderline method, in addition to completing the individual therapeutic and communication checklist items, all graders provided an overall rating of "outstanding," "clear pass," "borderline," or "clear fail." The scores on all borderline cases were calculated by determining the percent of checklist items performed. The standard (ie, passing score) for each examination session (morning and afternoon) was the mean score of the borderline scores for that session. The standard was calculated for both the faculty members and the SPs scoring.
Statistical Analysis
Descriptive statistics were used to describe the faculty members and SP grading, SP error description, SP error rates, and standard setting for both the morning and afternoon examinations. Standardized participant errors of commission were those in which the SP gave credit for an item not performed, while SP errors of omission were those in which the SP did not give credit for an item performed. Inter-rater reliability between the faculty members and SP graders was measured for each case using the Spearman rank correlation coefficient, which evaluates the consistency of multiple raters. Inter-rater reliability may range from 0.0 (no agreement) to 1.0 (complete agreement).
RESULTS
Eighty-one students completed the OSCE examination for Theraputics I, with 51 taking the morning examination and 30 taking the afternoon examination. The morning examination covered the topics of atrial fibrillation (AF), hepatic encephalopathy (HE), and stress ulcer prophylaxis (SUP). The afternoon examination consisted of cases involving stable angina (SA), ulcerative colitis (UC), and peptic ulcer disease (PUD). Four of the cases involved encounters with a physician SP (HE, SUP, UC, and PUD) and 2 cases involved encounters with a patient SP (AF and SA). Standardized participants had adequate time to complete all checklist items for all students.
There were 2,541 checklist items with 119 discrepancies observed between the SP and faculty checklist items (Table 1) . This resulted in an SP scoring accuracy rate of 95.3%. The distribution of SP discrepancies between the therapeutic and communication portion of the checklist was similar. However, the majority of discrepancies (63.0%) were in favor of the student, ie, an error of commission rather than omission.
The overall case performance scores were similar between the faculty and SP graders ( Table 2 ). The average performance for the class as scored by the faculty and SP graders for the morning examination was 78.9% and 80.8%, respectively, and for the afternoon examination, 89.1% and 90.1%, respectively, which is consistent with the greater rate of errors of commission by SPs. Good to excellent agreement between faculty and SP graders was observed (0.84-0.98, Table 2 ).
The borderline method for standard setting determined by faculty members and SPs on the morning examination was 66.9% and 63.8%, respectively. The afternoon examination standard determined by faculty members and SPs was 72.6% and 73.1%, respectively. Faculty and SP graders identified a similar number of encounters as borderline performances. However, the faculty and SP graders differed on the encounters rated as "borderline." The difference in the standard between faculty and SP graders for the morning examination was felt to be unacceptable.
DISCUSSION
This paper outlines the use of SPs as real-time graders for a pharmaceutical-based OSCE. Standardized participant graders proved to be capable of scoring student performances at an acceptable level of agreement with faculty graders for an OSCE. Standardized participants have demonstrated accuracy and reliability in grading medical student OSCEs using traditional checklists. [1] [2] [3] [4] [5] These data are consistent with the findings of Heine et al who found that when SPs make checklist scoring errors, they tend to do so in favor of the student (Table  1) . 2 Standardized participants may actually be better at the assessment of communication within these encounters than faculty members. 8, 9 The perspective of participant versus observer as well as patient versus teacher may lead to a more accurate assessment of communication. This may be why the discrepancies in the SP checklist items for communication were equally split between errors of commission and omission (Table 1) . However, SPs performed less well at the borderline method of standard setting. This method relies on a global assessment of performance, and under the conditions outlined here, SPs were unable to set a standard for the examination that was consistent with that of the faculty members.
Although the application of the OSCE methodology using a 10-minute preparation and 10-minute clinical encounter time for pharmacy students is different from the application employed by the US Medical Licensing Examination (USMLE) Step 2 Clinical Skills (CS) examination, the fundamental use of SPs is the same. The 2004
Step 2 CS examination uses cases that may be staged as face-to-face or telephone encounters with patients or caregivers. 5 For each case, the encounter, including review of the examination instruction sheet, comprises up to 15 minutes, followed by at least 10 minutes for written documentation of the encounter. The SP scores the student on While there are adequate data to support the skills of an SP scoring checklist at the end of the clinical encounters, 1,2,4,5 the use of SPs to provide a global assessment of the encounter has not been established. 10 In fact, global rating scores given by expert graders more accurately differentiated levels of mastery. 10, 11 The most compelling limitation for SPs in this aspect of assessment is their lack of expertise beyond the therapeutic checklist items. The borderline method depends on a global assessment of the encounter to identify the minimally acceptable performances. 7 The agreement between global ratings is as high as the agreement between checklist items if the grader making the global assessment has adequate expertise. [11] [12] [13] The SP graders in these cases were senior medical students and laypersons without medical training. If the graders lack a sufficient level of expertise then the checklist items could be weighted to allow a more accurate global assessment. 11 Therefore, to overcome the lack of experience and expertise of the SPs, an alternative method of standard setting should be employed. The Angoff and borderline method of standard setting for pharmacy OSCEs have been demonstrated to be equivalent. 7 From a resource management point of view, the use of a weighted checklist may potentially offer the most advantage given that the SPs are grading in real time without faculty members present. The use of the Angoff method requires more faculty member time, albeit less than is required for faculty members to provide real-time grading of the OSCE.
An additional concern to consider with the expanded responsibilities of SPs as actors and graders will be the level of fatigue that can exist during long periods of testing and the provision of adequate time for SP checklist scoring. Therefore, we have limited our SPs to either the morning or afternoon examination, built in at least 2-3 breaks during each examination, and allowed an additional minute between the student encounters to give the SP additional time to review the checklist items. Paperless grading using tablet personal computers and WebSP software (Lionis, Inc, Hungary) further ensures the ability of the SPs to complete the necessary tasks required in the encounter. Other factors such as checklist length, checklist clarity and appropriate reading level, and intensive SP training that utilizes "practice students" have contributed to increased SP accuracy in checklist scoring. Further study is needed to determine whether SPs' assessment of the global performance of pharmacy students can be enhanced through checklist weighting and more training focused at identifying borderline performances. As was expected, SPs were capable of achieving excellent agreement with faculty graders on both therapeutic and communication skill checklists.
